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0 Improvements in and relating to track laying vehicles. 



0 An adjustment device (50) for a track assembly 
of a track laying vehicle (1), comprising wheel car- 
riage means for mounting a wheel (32) of the track 
assembly thereto, coupling means operativeiy con- 
nected to or forming part of the wheel carriage 
means for permitting at least limited rotational move- 
ment of the wheel about a tilt axis (B - B). and 
releasable locking means (66) for releasably holding 
the wheel (32) against the rotational movement, in a 
selected angular disposition relative to the tilt axis (B 
-B). 

There is also provided a suspension assembly 
(100) for a track laying vehicle (1). comprising a 
support member (101) operativeiy connected to the 
vehicle body (3) for pivotal movement about a trans- 
versely extending first pivot axis and a coupling 
member (106) operativeiy interconnecting one of the 
wheels (32) of the vehicle (1) and the support mem- 
ber (101) the coupling member (106) being pivotally 
mounted for pivotal movement about a second pivot 
axis. 
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Background of the Invention 

1. Field of the Invention: 

This invention relates generally to a track lay- 
ing vehicle and to apparatus and devices suitable 
for use in such a vehicle. 

2. Description of the Prior Art: 

The track laying vehicle may be of the type 
comprising a vehicle body having a longitudinal 
axis extending between forward and rearward ends 
thereof and a pair of track assemblies each dis- 
posed on respective opposite sides of the vehicle 
body. Each assembly may comprise first and sec- 
ond wheels which are spaced apart in the direction 
of the longitudinal axis with at least one of the 
wheels defining a drive wheel, and each having a 
continuous belt associated with the wheels thereof. 
An example of one form of vehicle of this type is 
described in applicant's international application 
PCT/AU90/00542. 

One problem associated with tracked vehicles 
of this type is that the belt can be become misalig- 
ned and not track in the desired fashion over the 
wheels with which it is associated. This misalign- 
ment can be as a result of design defects in the 
belt itself or In other parts of the track assembly. 
Such misalignment can also occur as a result of 
incorrect installation. 

Summary 

It is an object of the invention according to one 
aspect of the present invention to provide an ad- 
justment device which assists in correcting the 
aforementioned track misalignment. 

Track vehicles of this type also require a sus- 
pension system which enables the vehicle to be 
able to operate under a wide variety of operating 
conditions whilst maintaining a tension on the belts 
sufficient to transmit power from the drive wheels 
to the ground over which the vehicle travels. Gen- 
erally, such suspension systems have in the past 
been relatively complicated and as such relatively 
costly and difficult to maintain. 

It is an object of the Invention according to a 
further aspect of the present invention to provide 
an improved suspension system which permits a 
relatively high degree of flexibility whilst being rela- 
tively simple in construction. 

According to one aspect of the present inven- 
tion there is provided an adjustment device for a 
track assembly of a track laying vehicle of the type 
referred to above, the device comprising wheel 
carriage (or carrier) means for mounting a wheel of 
the track assembly thereto, coupling means oper- 



atively connected to or forming part of the wheel 
carriage means for permitting at least limited rota- 
tional movement of the wheel about a tilt axis, and 
releasable locking means for releasably holding the 
5 wheel against the rotational movement, in a se- 
lected angular disposition relative to the tilt axis. 

Preferably the tilt axis is generally parallel with 
the longitudinal axis of the vehicle. 

The wheel carriage means may comprise a 
10 support arm for receiving the wheel. With reference 
to the vehicle of the type described earlier the 
wheel is preferably the idler wheel and may include 
a wheel axle having an axis about which the wheel 
rotates. Preferably the wheel axle is mounted at 
75 one end of the support arm and the coupling 
means at or towards the other end. The support 
arm may be generally a box shaped section al- 
though it will be appreciated it could take a variety 
of forms. 

20 The coupling means may comprise two co- 

operating coupling elements one operatively con- 
nected to the wheel carriage and the other oper- 
atively connected to the vehicle body. In one form, 
the coupling means includes a mounting arm se- 
25 cured to the vehicle body, the mounting arm hav- 
ing secured thereto one of the co-operating cou- 
pling elements. 

The coupling elements may be in the form of 
end plates or flanges one being on the end of the 
30 support arm and the other on the end of the 
mounting arm. The end plates are arranged for 
relation relative to one another about an axis which 
defines the tilt axis. A guide pin may be provided 
which extends between the plates and about which 
35 the plates can pivot relative to one another. 

The releasable locking means may be in the 
form of releasable fastener which may comprise 
bolt members and locking nuts associated there- 
with. Preferably, the bolts are arranged to project 
40 from one of the plates and extend through arcuate 
slots in the other of the plates so as to permit 
limited rotation therebetween. The fastening lock 
nuts can be tightened to hold the plates in a 
selected disposition relative to one another. 
45 It will be appreciated that by rotating one of the 

end plates relative to the other the wheel can be 
rotated or pivoted about the pivot axis so as to 
adopt a desired angular position relative to the 
vehicle body. 

50 The wheel carriage means and coupling means 

may form part of the wheel suspension system and 
may. for example, form part of the suspension 
system according to the other aspect of the inven- 
tion as hereinafter described. It will be appreciated 

55 however that the suspension system according to 
this other aspect need not include the adjustment 
device as hereinbefore described. 
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According to another aspect of the present 
invention there is provided a suspension assembly 
for a track laying veliicle, the assembly comprising 
a support member operatively connected to the 
vehicle body for pivotal movement about a trans- 
versely extending first pivot axis and a coupling 
member operatively interconnecting one of the 
wheels of the vehicle and the support member the 
coupling member being pivotally mounted for piv- 
otal movement about a second pivot axis. 

The arrangement is such that the pivotal move- 
ment of the support member about the first pivot 
axis permits up and down movement of the wheel 
relative to the vehicle body and the pivotal move- 
ment of the coupling member about the second 
pivot axis permits forward and rearward movement 
of the wheel relative to the vehicle body. 

The suspension assembly may further include 
means for tensioning the belt when in the operative 
position on the track assembly. Advantageously the 
tensioning means is arranged to so as to act on the 
coupling member. 

In one form the support member may com- 
prises an arm operatively connected to the vehicle 
body for pivotal movement about the first pivot 
axis. Preferably, the support arm is pivotally con- 
nected to the vehicle body in the region of one end 
portion thereof and the coupling member is oper- 
atively connected to the support member at a point 
spaced from the aforementioned one end portion 
and preferably at the other end portion thereof. 

There may further be provided spring means 
between the support member and the vehicle 
body, the spring means being spaced in relation to 
the first pivot axis. The spring means may be in the 
form of an air spring preferably disposed between 
the vehicle body and the end of the support arm 
remote from the first pivot axis. 

The coupling member may be in the form of a 
connecting link having one end portion pivotally 
connected to the support member and the other 
end portion operatively connected to the vehicle 
wheel. 

The tensioning means may be in the form of a 
piston/cylinder assembly operatively interconnec- 
ting the wheel with the vehicle body. The ten- 
sioning means may be arranged to either push or 
pull the belt into its tensioned condition. 

If desired an adjustment device of the type 
described according to the first aspect of the inven- 
tion can be incorporated into the suspension as- 
sembly. For example, the adjustment coupling 
means may be in the support member of the 
suspension so that the support member comprises 
two parts rotatable relative to one another. 



Brief Description of the Drawings 

The advantages of the various aspects of the 
Invention will become apparent from the following 
5 description of preferred embodiments when read in 
conjunction with the drawings as follows:- 

Flgure 1 Is a side elevation view of the work 
vehicle; 

Figure 2 is a schematic perspective view of a 
10 track assembly having an adjustment device ac- 
cording to the invention: 

Figure 3 Is a more detailed view of the adjust- 
ment device shown in Figure 2; 
Figure 4 is a schematic side elevation of a 
75 suspension assembly according to the present 
invention. 

Figures 5(a) and 5(b) are a plan view and end 
elevation respectively of a prior adjustment de- 
vice; and 

20 Figures 6(a) and 6(b) are a plan view and end 
elevation respectively of an adjustment device 
according to the invention. 
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Detailed Description 



Figure 1 illustrates a typical heavy duty 
elastomeric track laying vehicle 1 having a chassis 
and frame 3 with a longitudinal axis A-A, an oper- 
ators cabin 4 and an engine 2. Connected to frame 
30 3 is a drawbar 17 which Is used to attach draft 
loads. Although the vehicle Illustrated would be 
used in the main for heavy-duty draft work, the 
principles inherent in this invention would also ap- 
ply to a vehicle for pushing, hauling and carrying 
35 large loads. The vehicle is propelled by an 
elastomeric track 9 along each longitudinal side of 
chassis 3 which is entrained around a drive wheel 
5, and idler wheel 32 and load sharing track wheels 
19, 20. Ground engagement of the track 9 is 
40 through lugs 10 which form part of track 9. Each 
track Is supported by laterally spaced surfaces 16 
of the wheel 5 and idler wheel 32. 

Each track 9 has direct drive engagement with 
the drive wheel 5 by means of an interlock be- 
45 tween the cross members 7 of the drive wheel 5 
and the drive lugs 1 1 which are part of the track 9. 
The interlock between cross members 7 and drive 
lugs 1 1 is maintained by the hydraulic cylinder 34 
tensioning the idler wheel 32 away from the drive 
50 wheel 5. 

The drive system can be likened to a roller 
chain and sprocket drive but the roller forms part of 
the sprocket while the teeth from part of the chain. 
Such an arrangement of vehicle of this type is 
56 described in applicant's international application 
PCT/AU90/00542. 

The idler wheels 32 which rotate around axis 
41 are of similar construction to that of the drive 
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wheel 5, but without the cross members. Each idler 
wheel consists essentially of a nave or hub at- 
tached to an axle, the nave being attached to 
lateral plates or spokes placed radically around the 
axis of rotation of the idle axles. The spokes 15 are 
attached to laterally spaced rims 16 to which may 
be bonded an elastomeric cushion which has a 
surface to the support surface of the track. The 
spokes have been cut away to make an open area 
which allows random entry of the drive lugs 1 1 to 
any point around the circumference of idler wheel 
32. 

The drive lugs of the track are guided into 
lateral registry with the idler wheel (this means the 
tracks track in a straight line from the drive wheel 
to the idler wheel) in the same way as the drive 
wheel but without the assistance of the cross mem- 
bers. 

The track 9 and drive lugs 1 1 maintain lateral 
registry with the load sharing wheels 19 and 20 
because these wheels form a channel in a longitu- 
dinal line between the drive wheel 5 and idler 
wheel 32. As with the drive wheel 5 and idler wheel 
32, lateral movement of the track 9 is restricted to 
lateral movement of the drive lugs 11 within the 
angled guiding surfaces of each pair of load shar- 
ing wheels 19 and 20. The track is in the same 
form as an elastomeric track 9 having no joint(s) 
and is therefore continuous and has an endless 
characteristic. 

The adjustment device 50 of the invention is 
best understood with reference to Figures 2 to 6. 
The adjustment device 50 as shown in Figures 2 
and 3 includes a wheel carriage 51 to which is 
mounted the idler wheel 32. As shown the wheel 
carriage 51 comprises a support arm 53 which 
receives the wheel axle of the idler wheel 32 at one 
end thereof. 

The device further includes coupling means 60 
which comprises a pair of plate members or 
flanges 61 and 62, one 61 being secured to or 
forming part of the support arm 53 and the other 
being secured to or forming part of a mounting arm 
65 which in turn is operatively connected to the 
vehicle body. 

The coupling means further includes a plurality 
of releasable fasteners 66 in the form of bolts 
secured to one of the flanges 61. the bolts extrud- 
ing through slots 68 in the other of the flanges 62. 
Each bolt has a lock nut 69 associated therewith 
such that when tightened the two flanges are inhib- 
ited from movement relative to one another. The 
slots 68 permit limited rotational movement be- 
tween the two parts thereby permitting tilting of the 
idler wheel. 

A guide pin 70 extends between support arm 
53 and mounting arm 65, the two arms being 
rotatable about the pin axis. The pin also serves to 



locate the arms correctly with respect to one an- 
other. 

Figure 5 illustrates a prior art adjustment ar- 
rangement. In the plan view it can be seen how the 

5 idler wheel 32 is arranged to pivot about an axis B'- 
B\ which enables the wheel to "toe in" or "toe out" 
depending upon what is required. The movement is 
illustrated by X in the drawing. 

Figure 6 on the other hand shows the effect of 

10 the adjustment device according to the present 
invention where the idler wheel 32 tilts about the tilt 
axis B - B. The movement Is illustrated by Y in the 
drawing. 

Figure 4 shows a modified form of wheel car- 

76 riage and adjustment device when used in conjunc- 
tion with a suspension assembly according to an- 
other aspect of the present invention as described 
below. 

Figure 4 is a schematic side elevation of a 

20 suspension assembly according to another aspect 
of the present invention. The suspension system 
100 comprises a support member 101 operatively 
connected to the vehicle body through pivot 
mounting 103 at one end thereof. A spring in the 

25 form of an air spring 105 extends between support 
member 101 and the vehicle body 3. 

The suspension system further includes a cou- 
pling member 106 in the form of a link having one 
end pivotally connected to the support member 

30 101 and the other end operatively connected to the 
idler wheel 32 or its axle. An hydraulic cylinder 34 
operatively connected between the wheel and the 
vehicle body is adapted to tension the belt by 
moving the wheel forwardly or rearwardly. In Figure 

36 4 the cylinder "pushes" on the wheel but as shown 
a phantom line could be arranged to "pull" the 
wheel. 

Finally, it is to be understood that the inventive 
concept in any of Its aspects can be incorporated 

40 in many different constructions so that the general- 
ity of the preceding description is not be super- 
ceded by the particularlity of the attached draw- 
ings. Various alterations, modifications an/or addi- 
tions may be incorporated into the various con- 

45 structions and arrangements of parts without de- 
parting from the spirit or ambit of the invention. 

Claims 

50 1. An adjustment device (50) for a track assembly 
of a track laying vehicle (1), the track laying 
vehicle (1) comprising a vehicle body (3) hav- 
ing a longitudinal axis extending between for- 
ward and rearward ends thereof and a pair of 

55 track assemblies each disposed on respective 

opposite sides of the vehicle body (3). each 
assembly comprising first and second wheels 
(5, 32) which are spaced apart in the direction 
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of the longitudinal axis with at least one of the 
wheels defining a drive wheel (5). and each 
having a continuous belt (9) associated with 
the wheels thereof, the device (50) comprising 
wheel carriage means (51) for mounting a 5 
wheel (32) of the track assembly thereto, cou- 
pling means (60) operatively connected to or 
forming part of the wheel carriage means (51) 
for permitting at least limited rotational move- 
ment of the wheel (32) about a tilt axis (B - B), io 
and releasable locking means (66) for releas- 
ably holding the wheel (32) against the rota- 
tional movement, in a selected angular disposi- 
tion relative to the tilt axis (B - B). 

75 

An adjustment device according to claim 1 
wherein said tilt axis (B - B) is generally par- 
allel with the longitudinal axis of the vehicle. 

An adjustment device according to claim 1 or 20 
2 wherein said wheel carriage means (51) 
connprises a support arm (53) for receiving the 
wheel (32) which Includes a wheel axle having 
an axis (41) about which the wheel (32) rotates, 
the wheel axle being mounted at one end of 25 
the support arm (53) and the coupling means 
(60) at or towards the other end, 

. An adjustment device according to claim 3 
wherein said coupling means (60) comprises 30 
two co-operating coupling elements (61, 62) 
one operatively connected to the wheel car- 
riage (51) and the other operatively connected 
to the vehicle body (3), said coupling means 
(60) including a mounting arm (65) secured to 35 
the vehicle body (3), the mounting arm (65) 
having secured thereto one of the co-operating 
coupling elements (61. 62). 

i. An adjustment device according to claim 4 4o 
wherein said coupling elements comprise end 
plates or flanges (61 . 62) one being on the end 
of the support arm (53) and the other on the 
end of the mounting arm (65). said end plates 
(61, 62) being arranged for rotation relative to 45 
one another about an axis which defines the tilt 
axis (B - B). and further including a guide pin 
(70) which extends between the plates (61 . 62) 
and about which the plates (61 , 62) can pivot 
relative to one another. so 

6. An adjustment device according to claim 5 
wherein said releasable locking means com- 
prises a releasable fastener (66) which in- 
cludes bolt members (67) and locking nuts 56 
(69) associated therewith, said bolts (67) being 
arranged to project from one of the plates (61) 
and extend through arcuate slots (68) in the 



other of the plates (62) so as to permit limited 
rotation therebetween, said fastening lock nuts 
(69) arranged so as to be tightened to hold the 
plates (61 , 62) in a selected disposition relative 
to one another. 

7. A suspension assembly (100) for a track laying 
vehicle (1), the assembly comprising a support 
member (101) operatively connected to the 
vehicle body (3) for pivotal movement about a 
transversely extending first pivot axis and a 
coupling member (106) operatively intercon- 
necting one of the wheels (32) of the vehicle 
(1) and the support member (101) the coupling 
member (106) being pivotally mounted for piv- 
otal movement about a second pivot axis, the 
arrangement being such that the pivotal move- 
ment of the support member (101) about the 
first pivot axis permits up and down movement 
of the wheel (32) relative to the vehicle body 
(3) and the pivotal movement of the coupling 
member (106) about the second pivot axis 
permits forward and rearward movement of the 
wheel (32) relative to the vehicle body (3). 

8. A suspension assembly according to claim 7 
further including means (34) for tensioning the 
belt (9) when in the operative position on the 
track assembly. 

9. A suspensions assembly according to claim 7 
or 8 wherein the support member (101) com- 
prises an arm operatively connected to the 
vehicle body (3) for pivotal movement about 
the first pivot axis, said the support arm being 
pivotally connected to the vehicle body (3) in 
the region of one end portion thereof and the 
coupling member (106) is operatively connect- 
ed to the support member (101) at a point 
spaced from the aforementioned one end por- 
tion and preferably at the other end portion 
thereof. 

10. A suspension assembly according to one of 
the claims 7 to 9, further including spring 
means (105) between the support member 
(101) and the vehicle body (3), the spring 
means (105) being spaced in relation to the 
first pivot axis. 

11. A suspension assembly according to one of 
the claims 7 to 10 wherein said coupling mem- 
ber (106) comprises a connecting link having 
one end portion pivotally connected to the 
support member (101) and the other end por- 
tion operatively connected to the vehicle wheel 
(32). 
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12. A suspension assembly according to one of 
the claims 7 to 11 wherein said tensioning 
means comprises a piston/cylinder (34) assem- 
bly operatively interconnecting the wheel (32) 
with the vehicle body (3). 



70 



75 



20 



25 



30 



36 



40 



45 



50 



55 



BNSDOCID: <EP 058572 1A2 I. > 



EP 0 585 721 A2 




EP 0 685 721 A2 





BNSDOCID: <EP 0585721 A2 J..> 



EP 0 585 721 A2 




BNSDOCID; <EP _0585721 A2..I... 



9 



EP 0 585 721 A2 




BNSDOCID. <EP _„05B5721A2 .1 > 



10 



